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DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 
INSTRUCTIONS TO CANDIDATES 
 
1. Read all questions carefully. 
2. Answer all questions. 
3. Show all working. 
4. This exam constitutes 50% of the total marks for this unit. 
5. Total marks available on this exam is 100. 
6. Questions are not of equal value 
7. Use dark blue or black ink. 
 
EXAM CONDITIONS 
You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination 
Any non-programmable calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
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Question 1. (18 Marks) 
1.1 (2 Marks) 
You have learned to analyse a certain type of screw thread in this unit.  Describe this thread type 
and provide an example of a situation in which this screw thread would be used.  Why would this 
type of screw thread be preferred in the situation you described? 
 
1.2 (2 Marks) 
Which are the zero 
force members in 
the truss shown in 





1.3 (2 Marks) 
When analysing trusses using the method of sections, the internal forces in the “cut” members are 
shown on the FBD of the section chosen for analysis.  Why are these forces not shown on the overall 
free body diagram? 
 
1.4 (2 Marks) 
Briefly sketch two graphical methods of adding forces.  Why are these methods usually not used? 
 
1.5 (2 Marks) 
A bending moment diagram shows the moment a structural member is required to support at any 
point along its length - the larger the bending moment, the deeper (thicker) the required section of 
the structural member.  It follows that the most efficient use of material is to design structural 
members with varying depth in accordance with the bending moment diagram. 
Why is this generally not done? 
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1.6 (2 Marks) 
Describe the main features of a free body diagram. 
 
1.7 (2 Marks) 
What two factors determine the amount of friction between two surfaces? 
 
1.8 (2 Marks) 
Define the centroid of a body.  Why is it useful for students of Statics to understand the concept of 
centroids? 
 
1.9 (2 Marks) 
In which situations might it be preferable to use the principle of virtual work rather than the 
principle of equilibrium to solve for unknown forces? 
 
  
 Semester 1, 2018 FINAL EXAMINATION Page 5 of 8  
ENG151 – Statics 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Question 2. (16 Marks) 












Question 3. (16 Marks) 
For the beam with the loading shown in Figure 3, draw the shear force and bending moment diagrams.  
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Question 4. (16 Marks) 
A 1.2m long uniform plank, mass 3kg, rests on two joists as shown in Figure 4.  Determine the value of 
the horizontal force P required to move the plank. 
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Question 5. (20 Marks) 
Two hydraulic cylinders (AE and DG) control the position of the arm ABC, as shown in Figure 5.  Assuming the 













Question 6. (14 Marks) 
The machine part ABC shown in Figure 6 is supported by a frictionless hinge at B and a 10o wedge at C.  
Determine the force P required to move the wedge to the left, and also the components of the reaction 
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